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Abstract
Full jet reconstruction in heavy-ion collisions is a promising tool for quantitative study of prop-
erties of the dense medium produced at RHIC. Measurements of d+Au collisions are important
to disentangle initial state nuclear effects from medium-induced kT broadening and jet quench-
ing. We report measurements of mid-rapidity (|η jet| < 0.4|) di-jet correlations in d+Au using
high-statistics run 8 RHIC data at √sNN = 200 GeV.
1. Jet reconstruction
Recently reported results on full jet reconstruction in heavy-ion collisions [1, 2] provide new
insights into parton energy loss in hot QCD matter. Baseline measurements in smaller collision
systems are needed to better interpret these results. In particular, measurement of the nuclear kT
broadening [3], the transverse momentum of a jet pair, in d+Au collisions is important.
The present analysis is based on √sNN = 200 GeV d+Au run 8 data from the STAR experi-
ment. The Beam Beam Counter detector in the Au nucleus fragmentation region is used to select
the 20% highest multiplicity events. In addition to the minimally biased trigger (MB) two high
tower triggers (HT) were used, requiring one tower in the Barrel Electromagnetic Calorimeter
(BEMC) over threshold: ET > 4.3 GeV (HT2 trigger) and ET > 8.4 GeV (HT4 trigger).
The BEMC is used to measure the neutral component of jets, and the Time Projection
Chamber (TPC) detector is used to measure the charged particle component of jets. An upper
pT < 15 GeV/c cut is applied to TPC tracks due to uncertainties in TPC tracking performance at
high-pT. In the case of a TPC track pointing to a BEMC tower, its momentum is subtracted from
the tower energy to avoid double counting (electrons, MIP and possible hadron showers in the
BEMC). The tracks and towers are selected in pseudo-rapidity |η| < 0.9. To reduce underlying
event background, a cut pT > 0.5 GeV/c was used for tracks and towers. To reduce possible
BEMC backgrounds, the jet neutral energy fraction is required to be within (0.1, 0.9).
Recombination jet algorithms kt and anti-kt from the Fastjet package [4] are used with a
resolution parameter R = 0.5. This sets the jet fiducial acceptance to |η| < 0.4. To subtract
the contribution of d+Au underlying event background, a method based on active jet areas is
used [5]. Background density, obtained using Fastjet, is ≈ 1 GeV/c per unit area. Due to the
asymmetry of the colliding d+Au system, the background is asymmetric in η. This dependence
was fit with a linear function of η, and is included in the background subtraction procedure.
To study detector effects, Pythia 6.410 and GEANT detector response simulations were used.
Jet reconstruction was performed at MC level (PyMC) and at detector level (PyGe). To study
effects of the d+Au background, PyGe events were added to MB-triggered d+Au events (PyBg).
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Figure 1: Di-jet ∆φ distribution for
anti-kt algorithm.
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Figure 2: Distributions of kT,raw = pT,1 sin(∆φ) for anti-kt algorithm and HT4
trigger, 10 < pT,2 < 20 GeV/c.
2. Di-jet results
The two highest energy jets (pT,1 > pT,2) in each event were used for di-jet analysis. Figure 1
shows the di-jet ∆φ distribution (B: total number of background di-jets). Clear di-jet correlations
are observed and the background is decreasing with rising pT,2. Acceptance effects on di-jet ∆φ
were studied by randomly sampling the jet φ distribution, and are negligible (≈ 1%) for ∆φ ≈ pi.
Distributions of kT,raw = pT,1 sin(∆φ) for PyMC, PyBg and Data were constructed for di-
jets. Gaussian σkT,raw was measured for the two jet algorithms, HT2 and HT4 triggers and two
(10 − 20 GeV/c, 20 − 30 GeV/c) pT,2 bins. Figure 2 shows an example of these distributions.
Interestingly, the sigma widths of PyMc and PyBg kT,raw distributions are similar, due to the
interplay between jet pT and ∆φ resolutions. The measured σkT,raw = 3.0 ± 0.1 (stat) GeV/c.
The systematic errors coming from a small dependence on the |∆φ − pi| cut for back-to-back
di-jet selection (varied between 0.5 and 1.0) and differences between the various selections (trig-
ger, pT,2 range, jet algorithm) are estimated to be 0.2 GeV/c. Additional systematic effects for
this measurement include the TPC performance in the high luminosity environment in run 8 (cur-
rently under study) and the fact that the final BEMC calibration is not yet finished. We estimate
systematic uncertainty from the latter two to be of order 10% (0.3 GeV/c). Total systematic
uncertainty is thus
√
0.22 + 0.32 GeV/c ≈ 0.4 GeV/c.
3. Summary
Di-jet kT width in highest multiplicity d+Au collisions was measured to be σkT,raw = 3.0 ±
0.1(stat) ± 0.4(syst) GeV/c. Di-jet studies in different centrality d+Au collisions and p+p colli-
sions are needed to assess possible nuclear contributions to measured kT.
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